It is established that obesity is an important risk factor for hypertension, but there is little information on this relationship among highly educated black women. We assessed the relationship of body mass index (weight (kg)/height 2 (m)) to prevalent hypertension among US black women who had completed college, and among less educated women as well. The data were collected in 1995 in the Black Women's Health Study: 64 530 African-American women aged 21 to 69 years enrolled by completing mailed health questionnaires; 44% of the participants had completed college. We compared the 9394 participants who reported a diagnosis of hypertension treated with a diuretic or antihypertensive drug (cases) with 9259 participants of similar ages who did not have hypertension (controls). Multivariate odds ratios were estimated by logistic regression. The odds
Introduction
The overall age-adjusted mortality rate in AfricanAmerican women exceeds that in US white women by 50%, and coronary heart disease and cerebrovascular disease are among the leading causes of death. [1] [2] [3] Obesity, an important risk factor for cardiovascular disease, [4] [5] [6] occurs more commonly among African-American women, and hypertension, another important risk factor, also is more common among black women. [6] [7] [8] In this report, we assess the relationship of obesity to the occurrence of hypertension in US black women, using data from the Black Women's Health Study. We focused on women who had completed college or higher levels of education, a subgroup for which data from previous studies are sparse. 
Materials and methods

Data collection
In 1995, 64 530 US black women aged 21 to 69 years were enrolled in the Black Women's Health Study ratio for treated hypertension increased with increasing body mass index at every educational level. Among college-educated women, the odds ratio for hypertension was 2.7 for overweight women (index 27.3-32.3) and 4.9 for severely overweight women (index у32.3), relative to women with a body mass index Ͻ22. 8 . The prevalences of obesity and hypertension were high among the college-educated women, although not as high as among women with fewer years of education. About a quarter of the difference in the prevalence of hypertension across educational levels was explained by the difference in the proportions who were overweight or severely overweight. These results document a high prevalence of obesity and hypertension, and a strong association of obesity with hypertension, among highly educated US black women.
through postal questionnaires. The questionnaires were sent to subscribers to Essence magazine (a women's magazine whose readership consists almost entirely of black women), members of selected black women's professional organizations, and friends and relatives of early respondents. The median age of respondents was 38, and 44% had completed college. The women were from all parts of the US, with over 80% residing in California, Georgia, Illinois, Indiana, Louisiana, Maryland, Massachusetts, Michigan, New Jersey, New York, South Carolina, Virginia, and the District of Columbia. The data obtained included information on demographic factors, medical history, current weight, height, and weight at age 18. The women were asked if they had any of a list of medical conditions, including high blood pressure, and whether they used a diuretic or antihypertensive drug. Ninety-six percent of participants reported having had their blood pressure checked within the previous 3 years. The present report is based on the data on hypertension, height, weight and other factors collected with this baseline questionnaire.
As a check on the reproducibility of self-reports of height and weight, we analysed the responses of 182 participants who filled out duplicate questionnaires, on average 5 months after the first one. The mean values reported on the first and second questionnaires were: current weight, 175 lb. and 173 lb.; height, 66 in and 65 in.; weight at age 18, 131 lb. and 131 lb. The medians were: current weight, 165 lb. and 164 lb.; height, 66 in. and 66 in.; weight at age 18, 131 lb. and 131 lb. The correlation coefficients for the reporting of these variables on the two questionnaires ranged from 0.90 to 0.94 and all were statistically significant (P Ͻ 0.001).
Cases and controls
The case group (drug-treated hypertension) consisted of 9394 women who reported having been diagnosed with high blood pressure and were currently using a diuretic or antihypertensive drug for high blood pressure. This definition was chosen because it identified women with unequivocal hypertension. Women who reported the diagnosis of high blood pressure but who were not using a diuretic or antihypertensive drug were not included as cases.
The cases were frequency-matched on 5-year age group with 9259 controls, who were women who had not reported a diagnosis of high blood pressure or use of diuretic or antihypertensive drugs. Women who reported a diagnosis of high blood pressure but who were not using a diuretic or antihypertensive drug were not included as controls. For women under age 60, the control to case ratio was 1:1; for women aged 60-69, there were fewer controls (1348) than cases (1482).
Data analysis
Odds ratios for the association of prevalent hypertension with body mass index (BMI: wt(kg)/ht 2 (m)) were estimated from unconditional logistic regression equations 9 using the SAS GENMOD procedure; indicator terms were used for body mass index, 5-year age group, geographic region, education, cigarette smoking, and alcohol consumption. To test for trends, ordinal terms were included in the regression. Analysis of variance was used to test for differences in mean values, by the SAS GLM procedure. Table 1 gives data on BMI among the 9394 cases and 9259 controls. The odds ratio for hypertension rose 2) compared to women with BMI Ͻ22.8, the odds ratio was 2.6 (95% CI 2.4 -2.9). For those who were severely overweight (BMI у32.3) the odds ratio was 4.7 (95% CI 4.3-5.3). Table 2 gives data on BMI and hypertension according to the number of years of education completed, р12, 13-15, and у16. In each category of years of education, the odds ratio for hypertension increased as BMI increased; the trend in each category was statistically significant (P Ͻ 0.001). Among women who had completed college (у16 years of education), the odds ratio was 2.7 (95% CI 2.3-3.1) for overweight women and 4.9 (95% CI 4.2-5.8) for severely overweight women, relative to women with BMI Ͻ22. 8 . Table 3 provides data on current BMI and the change in BMI since age 18 among the 9259 controls, according to age and educational attainment. Current BMI was inversely related to the level of education (P Ͻ 0.001). The proportion of women who were overweight or severely overweight (BMI у27.3) increased with age, and decreased with educational level. Among women who had completed college, the proportion increased from 33.5% at 21-39 years old to 45.4% at 50-69, compared with 41.8% and 50.5% respectively, among women who had completed 12 or fewer years of education. At each age the weight gain since age 18 was smallest for those in the highest category of education (P Ͻ 0.001). Table 4 gives the age-specific prevalence of drugtreated hypertension according to years of education completed among the 64 530 participants in the Black Women's Health Study. Among women who had completed college, the prevalence increased from 1.3% at age 21-29 to 45.0% at age 60-69. Within each age category, the prevalence of hypertension was inversely related to years of education (P for trend Ͻ0.001). Table 5 shows the prevalence of hypertension among the three education categories after adjustment to the age distribution of all Black Women's Health Study participants. The age-adjusted prevalence among women with 13-15 years of education was 14% lower than that among women with 12 or fewer years of education, while that among collegeeducated women was 27% lower (P for trend Ͻ0.001). After adjustment for the distribution of BMI, the difference was reduced to 11% for women with 13-15 years of education and 20% for collegeeducated women; however, the trend for the prevalence of treated hypertension to increase as level of education decreased was still statistically significant (P Ͻ 0.001). Thus, 21% of the difference in the prevalence of hypertension between women with р12 years of education and those with 13-15 years (ie, 3/14), and 26% of the difference between women with р12 years and those with у16 years of education (ie, 7/27), was explained by the difference in the distribution of BMI. 
Results
Discussion
Associations between obesity and incident and prevalent hypertension in women have been well documented. 7, 8, 10, 11 The present results from the Black Women's Health Study provide further evidence of the important role of overweight as a risk factor for hypertension in black women. The study includes a high representation of well-educated women, with 44% having completed college as against about 14% of African-American women of the same ages in the total US population. 12 A strong relationship between high BMI and increased risk of hypertension was evident at every level of educational attainment. Among college-educated women, the odds ratio was increased almost threefold among women who were overweight (BMI 27.3-32.2), and almost five-fold among those who were severely overweight (BMI у32.3).
Obesity is common in US black women. [4] [5] [6] In the present study, 33.5% of college-educated women under age 40 who did not have hypertension were overweight or severely overweight, and the proportion increased to 45.4% among those aged 50-69 years. The comparable proportions among women with 12 or fewer years of education were even greater, 41.8% and 50.5%, respectively. Only a small proportion of the Black Women's Health Study participants were overweight at age 18, based on their self-reports. Thus, it appears that large weight gains occurred later, in accord with data from other studies. 4, 5 The weight gains among women in the present study were smaller among college-educated than among less educated women.
A high prevalence of hypertension has been documented in African-American women. [6] [7] [8] In the present study, while the prevalence of treated hypertension was lower among college-educated women than among less educated women, it was nevertheless high among college-educated women, reaching 45.0% at ages 60-69. Adjustment for BMI appeared to explain about a quarter of the difference in the prevalence of hypertension across categories of education. Other important factors that may have contributed to the difference across education include differences in patterns of dietary intake and exercise.
Our findings of an inverse association of education with both obesity and hypertension were expected, and are in agreement with studies of white populations. Perhaps less expected was the finding of a high prevalence of obesity and hypertension among the most educated women, those with a college education. This finding underscores the complexity of factors that influence individual decisions about diet and exercise. It has been suggested that there may be special cultural constraints that influence the success of behavioural change programmes among black women, among them ambivalence about the health benefits of weight reduction and dietary change, a relatively tolerant attitude towards moderate obesity, positive values placed on certain high-fat, high-sodium foods, and a failure to identify with the 'heart healthy' movement. 6 Dietary and physical activity intervention programmes may be more effective if designed for particular cultural frameworks.
With respect to self-report of current weight and height, there is evidence that they are reported accurately, 4, 11, [13] [14] [15] although there is a tendency for women to underestimate their weights. Inaccuracies, if non-differential, would have weakened the association of BMI with hypertension in the present study. Weight at age 18 has not been assessed in validation studies. However, elderly black persons in the Charleston Heart Study reported their weight 28 years previously with good precision, and the accuracy was greater the younger and more educated the person.
14 While weight and height were not validated in the present study, a subgroup of women had completed two questionnaires. The reproducibility of reporting was found to be high in that subgroup.
To reduce misclassification, women were classified as having hypertension in the present study only if they had received a diuretic or antihypertensive drug for the condition. It is unlikely that an appreciable proportion of participants had undiagnosed hypertension, because virtually all reported having had their blood pressure checked in the previous 3 years.
It was possible that women enrolled selectively in the Black Women's Health Study according to certain characteristics. For example, women with serious health problems may have been more likely (due to greater interest) or less likely (due to their poor health) to participate. Selective enrolment would affect cross-sectional analyses only if women had enrolled selectively based on more than one of the characteristics or conditions being studied. Thus, if obese women with hypertension had been more likely to complete and return the baseline questionnaire than non-obese women with hypertension, this would have distorted the relationship of obesity to hypertension. There is no obvious reason to think that this sort of selective enrolment would have occurred, or that it would have occurred differentially within categories of education.
In conclusion, the present results document a high prevalence of obesity and of hypertension among college-educated black women, although lower than that among less educated women, and a strong association of obesity with hypertension at all educational levels.
